Due to its topical irritant effect on gastric mucosa naproxen is an ideal candidate for encapsulation in pH sensitive drug delivery systems such as alginatechitosan microparticles. In this study we aimed to investigate the feasibility of these carriers for oral delivery of naproxen, and to establish the kinetic mechanisms of naproxen release from microparticles under conditions simulating gastrointestinal environment. Sixteen different microparticles formulations in range between 262.3±14.9 and 358.4±21.7 μm have been prepared by well-known two-stage procedure using custom made air-jet device. Differences among formulations were hardening time in chitosan solution, drug/polymer ratio, chitosan molecular weight and chitosan concentration. After 2 h in acidic media (pH 1.2), naproxen release was less then 6.18% for all investigated formulations due to non-porous surface and low swelling ability of chitosan-alginate gel network in acidic environment. When the pH of the surrounding media was raised to 6.8, swelling of microparticles occurred, leading to the rapid release of encapsulated drug. ANOVA analysis revealed that all investigated factors have statistically significant influence on drug release from microparticles (p<0.05). Furthermore, ANOVA analysis showed existence of statistically significant negative interaction between chitosan molecular weight and its concentration in hardening medium. This observation may be explained by influence of the hardening medium viscosity on the formation of chitosan-alginate gel network. Naproxen release data obtained during second phase of experiment (pH 6.8) showed best fit to the KorsmeyerPeppas equation, which can be confirmed by comparing the values of the correlation coefficient with those of other investigated models. The values of the Korsmeyer-Peppas release exponent (n) determined for all investigated formulations varied in range from 1.62 to 3.73 suggesting Super Case II transport mechanism for the release of naproxen from microparticles. Super Case II transport occurred due to a large increase in osmotic pressure driving forces, followed by rapid relaxation and swelling of alginate chitosan gel network.
The results indicate that chitosan-alginate microparticles represent convenient gastroresistance delivery system for oral administration of naproxen due to release controlled by pH dependent swelling ability.
